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The OKA Chemical Plant is located in Dzershinsk (NBE-15, 243-24) , nine km east
of the main railrosd station, and about 240 meters south of the Dzerzhinsk- 55y
Gorkiy (N46-20, B44-00) railroad lins, Jjust east of Zavod No 86. '
Although the official name of the plant vas Knimicheskily Zavod OKA, the - |
numerical designation 365 was still on stamps snd certificates and on books
in the plant library. .

The plant hed a spur track to the Igumnovo railrosd stotion (¥66-16, B43-37

which was northwest of the plant, o

] 25X1
Con-
struction work was still under way in the southem section of the plant ares

in early 1951. IDlectric power and ste for the plant were supplied by the

neighboring steem-cperated power plant T82). .

The German epecialists in the plant lworktd. in what was called the Special
Technicel Office, which consisted of two rooms of 50 square meters each, one
40-square -meter room for mechanical vork, one room for physico-chemical work,
one dark room, snd one weighing roocm, The rooms were not equipped until the
German specialists arrived with Germsn-made equipment.

The six German specialists who worked at the Special Technical Office of the
OKA Plent were subordinate to Zavod No 94 in Moscow, near the southern harbor
of Moscow, and to the Minletry for Ohemical Indusiry. They received their
orders directly from the Minlstry. They were assisted by eight techniclans
shd women laboratory workers, two locksmiths, four unskilled workers, and one

oo - SEOEET

STATE

| x [amMY | x ﬁ“‘” [ ARy | x | Fat [ |aec | |osr hl_,r_l_mc__ﬂ_x_ E/\

- Hoesx

(Note: Washington Distribution Indicated By “X'; Pleld Distribution By "ago) . ; ~..

25 YEAR RE-REVIEW

Approved For Release 2009/09/21 : CIA-RDP80-00810A000900540010-2




Approved For Release 2009/09/21 : CIA-RDP80-00810A000900540010-2

SECRET 25X1

Vom 2—

glass blower, who was an MVD agent and who was assigned to watch the Germans
during working hours. All products resulting from experiments of the Special
Pechnical Office were forwarded to Zavod No 94 in Moscow for examination.

The Germen specialists were not informed as to the results of thelr work or

the experimental tests carried out in Moscow. .A number of suggestions for new
methods which they submitted were refused on the grounds that the basic raw
materials required were not available in the USSR. In most cases, work in the
Special Technical Office was not connected with the production of the OKA plant.
The only exceptions were temporary research work on diphenylguanidine (¥ =¢
(NE-CHg)z) for the OFKA Plant and on methacrylic acid (CHz = © (CHg) - COOH) for
the Bulon Plant in Dzerzhinsk.

Soviet personnel of the OKA Plant who were in contact with the Germans during
the period from July 1948 to May 1951 included the following: Manager Grigorev
(fou), e chemlst; chief engineer Ivanov (fau); Penkov (fou), head of Section I
- (Political Section) and deputy commissar; and Bobyshev (fou), gredvate chemist
and menager of the Special Technical Office from 1948 to October 1949. In 1945
and 1946 Bobyshev was in Leuna, Germany, snd, in October 1949, he was trans-
ferred to Moscow as head manager of the laboratory of Zavod No.94. Shestakov
(fnu) wes senior laboratory assistant and deputy menager of the Special Tech-
aical Office from October 1949 to March 1950, He was followed by Shighov (fou),
who remsined until the Germen experts left the plant, Bukholding (£fau) wes
economic menager; Genadly Sergeyevich Sverzldaskly weas the interpreter at the
OKA Plant; and Lofghin (fnu) served as the interpreter at the settlement where
the Germen specislists lived. The Special Technical Office at the OKA Plant
eneral who apparently was a speciallst.

25X1

| | Based on the pumber of workers' passes checked Dy the g&a! v 25X1
at the emtrance building, sbout 700 persons, working in three shifts, were em-
ployed in the OKA Plant. ‘ '

During the period from fall 1948 o October 1950, after finiehing work on propane
oxidetion which hed been almost completed at the Karpov Instifute in Moscow,~ the
German specialiste of the Special Technical Office at the OKA Plant primarily did
research work on rocket propellants, based chiefly on amines, with nitric acid
a8 an oxidizing sgent. Merceptens, undiluted or diluted as much as 60 percént
with gascline, were later used as fuel. o

The research work in the field of amines was a continuation of the same work
the Germen group hed done rather successfully at the Karpov Institute in Moscow,
They concentrated on scetonine (COgHjgN2), a combination which was obtained
chiefly by gradually saturating acetone zOH:gGOOHs) with ammonis, Ammonium nitrate
was used as e catalyst in this process, with about one part ammonium nitrate
being used to about 80 parts acetone, After previous treatment with a caustic
soda solution, the solution obtalned was dried with solid caustlc moda. The
acetorine was formulated OgH1aNz as 2, 2, 4, 6, 6 pentamethyl -1, 2, B, 6 tetra-
hydropyrimidine. Other forms of mcetonine obtained by treating acetonine with
sodium in an elcoholic solution were even better than this acetonine, which
showed good hypergolic properties. These were, for example, 2, 4-diemino-Ng -
iscpropyl - 2 - methylpentane and 2, 4 - dlamino-2-methylpentane. '

The oriterion, indiceting whether the agents tested were suited for rocket pro-
pellants, was the ignition-delay time required for igniting the agent after being
mixed with nitric acid, One successful method of reducing the ignitlon-delay
time wes the adding of butyrate of iron to the amine solution as a catalyzer.
However, it appeared that, after being stored for a perlod of two or three months,
the solutions treated with this catalyzer formed #0lid ferruginous depoeits.. The
OKA Plent, therefore, initiated experiments with the objective of using ferruginouve
nitric acid for igniting the propelling charge. As crystalized nitrate of iron
(Te (NO3)3-9Hz0) is insoluble in high-concentrated nitric acid, metallic iron was
dissolved in this scid. The resulting reaction was violent, meking, for example,
1t possible to add only portiens of from 20 {o 60 grams, &t most, to ten liters
of acid at intervals of ten minutes, When this iron solution wae diestilled off,
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a brown paste remained and could again be dissolved easily in high~-concentrated
nitric acid. The amount of iron (borings, etc.) to be used was 0.5 parts of

Te per 100 parts of nitric acid. Higher percentages of iron failed to increase
the reactivity.

Other experiments were made on orgsnic sulphur compounds in amine solutions.
Trithioacetone was the first to be tested. The pure substance showed no hyper-
golic qualities, but it considerably shortened the ignition - delay time as an
admixture, up to ten percent, to the acetonine~benzine mixture, This effect

was called "promoting effect". The next step was the addition of hydrogen
sulfide to acetonine, resulting in a usable mixture, designated kS, vwhich showed
definitely improved qualities. The hydrogen sulfide was added to the acetonine
until the liquid was entirely interspersed with ammonium sulfide crystals
(NH4HS) .2 The liquid was then sucked off and the filtrate was shortly heated

to a temperature of 709C. Distillative dressing showed that such a mixture con-
sisted of 60 to 70 percent acetonine, while the remaining substance was composed
of organic sulfo-nitric compounds which were not determined in detail.

Beginning in 1949, the experts in Dzerzhinsk worked with a mixture consisting
of 24 percent acetonine, 12 percent aniline (06H5_NH2)J4 percent sulphur, and
60 percent cracked benzine, from which a dark brown solution of unknown com-

position was obtained. This mixture, like all previous solutions contalning

acetonine, proved unstable, showing a tar-like preclpitation after a storage

pericd of one month. It was possible to delay considerably, but not to stop

entirely, these precipitations by adding oxide-free metallic iron powder.

In order to reduce to system the obscure hypergolic effects of sulphur compounds,
a series of these compounds, of an exactly defined composition; was synthetically
prepared and tested;as follows:

Carbon disulfide CSg
CHz- S
Irithioformeldehyde S CHEo
' \cazg S
CHgz

S/JH "X

Trlthloacetaldehyde CH - CHg
\
CH - 8§
|
CEgz
N
c S0z
Trithiocacetone s :::1 c
c s7 oHg
7N
CHg QHz
Ethylendimercaptane HSCHp - CHpSH
,CHz - CHgN\
Diethylendisulfide S )
‘ “MCHp - CHp”
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Diethylentetrasulfide |

S - CHy - CH

3-5

Ethylsulfide® (CzHg - SE)
The following nitrogen-sulphur compounds were also prepared end tested:

GiH;; ‘
S - CH
N

Thialdine CHz - OH\ " FH

CHz
Carbothialdine (CgHyoN2S2)

It sppeared that trithioacetaldehyde and trithiocacetone produced identical
favorable effects. The other cyclic sulphur compounds showed no effect and
still others only a weak effect. A 3:7-dilution of thlaldine with cracked
benzine produced e mixture with useble ignition-delay time but it proved rather
unstable; precipitation began after about two months. .Thialdine, however, was
readily obtained by combining sdequate quantities of ammonia, acetaldehyde '
(CHz -~ OHO), and hydrogen sulfide. It settles directly as an aqueocus solution.

In fall 1948, the Special Technical Office was urged %o develop triethylamine
((CoHg) ) from ethyl bromide (CoHgBr), and other amines on the basis of halogen-
hydrocarbons., ZEthyl bromide and ammonia wae converted into triethylamine in an
autoclave and produced the desired results. The remaining problem of determining
the most favorable conditions was also solved successfully. Monoallylamine

.(GHZ = CH-CH2-NH2), disllylemine, end trisllylamine were also produged in a
gimilar menner from allylchloride (OHg = CH-CH201). The hypergolic qualities

of the allylamines were better then those of the corresponding ethylamines,
Tetraethylethylendiamine (also called T 4) [{UpzH5)g = N-CHp-CHp-N = (coHs)2],
which was synthesized from ethyl bromide and ethylendiamine (HoN-OHo-CHo-NH2) ,
proved particularly effective, Work in this direction was later discontinued
because the USSR allegedly lacked the raw materials required as besic elements
for allyl compounds.

Other experimental work for preparing rocket propellants carried out on a minor
scale, for example, was done with alkall-naphthalene compounds containing ebout
one per cent sodlum which elso have ignition (hypergolic?) qualities with aitrie
acid. Since the substances spplied proved too water-sensitive, this research
work was discontinued. A catalytic hydrogemation procees converting furfural
(0430 OHO) into furfuryl alcohol (04230 . OHZOE) followed. Also produced were
sulfones which could be » nxheaized wi%h sulphur dioxide on the basis of olefins,
such as oyclohexane (OaHJ, butylene (O4Hg), propylene (0OzHg), and ethylene
(OoHg). They were polymeric substances and were used. as raw meterials for
varnish, depending on the length of the hydrocarben chaln

0 R Rg 0 R1 Ro

i | ] I L Il
IB - OH -0CHE -8 -0 - COH -8~
0

!
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When benzines were used as diluting agents for propellant mixtures, the saturated
paraffin hydrocarbons proved far inferior dissolvents than the aromatic benzines.
Best sulted were light benzines which, together with aromatic substances, showed
a high percentage (up to five percent) of diolefins, such as cracked benzines.
The ‘Special Technical Office worked out a sultable analyzing process for this
purpose. The benzine to be tested was analyzed into minute fractions by recti-
fying distillation and their titer of paraffin hydrocarbons, aromatics, and

.olefins were determined on the basis of their sulphuric. acld sdsorption and

titer of iodine. The exact titer of benzol, toluol, highgrade aromatics,
paraffins, olefins, and diolefins of about 20 kinds of cracked benzine was

determined in this manner,

In 1949 some of the German specialists at the OKA Plant started working in the
field of inhibitors. In an effort to reduce the corrosive effect of nitric

acid on steel containers, small quantities of sulphonic acids, 0.05 to 0.5 percent,
were added; they retarded corrosion considerably. This test was made on small
stesl plates, whose decrease in weight after lying in nitric acid for specified
periods was to indicate the degree of corrosion. Sulphonlc aclds used as in-
hibitors included methionic acid (CHg(SOzH)p), methantrisulfonic acid (CE(SOzH)3),
and benzoldisulphonic ascid (CgH4(S0zH)g). It appearsd that the inhibiting

effect was dependent on the number of sulphonic groups, which indicated that
trisulphonic acids were particularly suited.

Between one and three kg of the products belonging to the fleld of rocket pro-
pelling agents, which had been prepared at the Special Technical Office of the
OKA Plant and hed been found suitable, were forwarded periodically to Chemical
Plant ¥o 94 in Moscow to be tested there. This plant had a speclal test chamber
for these tests, Other major batches sent there included abeut 200 kg of a
mixture composed of 60 percent (weight percentage) acetonine, 36 percent cracked
benzol [benzinel], and four percent butyrate of iren, in summer 1948; about 200

"kg consisting of 40 percent acetonine, ten percent trithioacetone, and 50 percent

cracked benzine {boiling range between 30 and 250 degrees centigrade), in summer
1949; about 200 kg of e mixture composed of 24 percent of acetomine, 12 perceat
aniline, and 60 percent cracked benzine with four percent dissolved elementary
pulphur, in spring 1950; snd ebout 100 kg of trithloacetone, of which a mixture
was to be prepared in Moscow, in fall 1950. Large quantities of nitric acid
mixed with 0.5 perceant of iron were also shipped. The German speclalists re-

“ceived no information on the results of the tests obtained in Moscow.

Since fall 1950, the technical school adjolning the laboratory of the OKA Plant
hed been trying,under pressure,a synthesls of acetonines in a special apparstuss
obtaining, however, large quantities (up to 60 percent) of mesityl oxide,(OHz)z
C = CH-C0-0Hz. These experiments were still under way in May 1951.

Beglaning in October 1950, all Germen speciamlists at the OKA Plant, except one,
were sssigned work in fields other than that of fuel agents. For example, a
method for preparing methacrylnitril (CHp = O - (CHgz)eON) was worked out for the
Rulon Plent, north of the OKA Plant, and Soviet personnel were given pertinent
instruction., Isobutylene (CHz ~ (un)gmoas),5 gbout four to six percent. of the
tota) fraction, wes extracted with 60 percent sulphuric acid from a butylene-
propyene fraction of crack gases, and the sulfo-acld was hydrolized. The
tertiary lsobutyl alcohol ((OHg)z O ~ OH) obtained therefrom was then purified
by distillation. Pure isobutylene was recovered by means of gulphuric acid,
and chlorided, and the chloride cbtained was mixed with smmonis to form amine.
The last stege of this process was oxidizing the amine to methacrylnitril with
a #8ilver contact. This process performed satisfactorily and showed the values
calculated. ‘ ' :

The German specialists hed no access to production methods of the OKA Plant.
They only knew that diphenylguanidine (HN = O (NE - CgHp)2) was produced in one
of the factories as a vulcanization accelerator for the rubber industry. This
manufscture had been in operation for many years on the basis of a patent dating
from 1935,

~ SECEAT

Approved For Release 2009/09/21 : CIA-RDP80-00810A000900540010-2



Approved For Release 2009/09/21 : CIA-RDP80-00810A000900540010-2

Swmr I

~B-

2l. In 1949 and 1950, Soviet chemists made unsuccessful experiments at the cperation
laboratory to replace lead acetate or lead oxide (FbO) by iron salts for de-
sulphurating the basic substance, that is, dipheaylthio-urea (CgHs -~ FH - 08 -
NH - OgHs). This research was subsequently assigned to one of the German .
chemists who, by virtue of his experiments, suggested pulverizing the used lead
slag because it proved slmost ineffective in its granular shape. The solvent
was to be methyl alcohol (CHz - OH) instead of the hitherto used ethyl alcohol
(CgHg -, OH), since the former would coneiderably increase production output with
the same installation because of its better dissolving qualities. BSubsequent
research was continued by Soviet personnel. a’” o

: i .

22. Raw materials used in the laboratory and in the manufacturing plants of the OKA
Plent included 94 percent pure ethyl alcohol, ‘ethyl alcohol ocbtalned from waste
solutions of sulfite cellulose, methyl alcohol, ethylene (CHz = CH3Z), ammonia,
nitric acid, sulphuric acid, elementary sulphur, various metallic salts and
metal oxides, mercury, and other chemicals generally used in laboratories. 25X1

2. Comment: NH4HS is the formula for ammonium hydrosulfide,not 251,
ammoniun sulfide as stated in the report. The formula for ammonium sulfide
is (NHg)2 8. S ‘

3. Comment: The formula for ethylsulfide is (OgHp)z S,not CzHs -8B 25X1
as 1s given in the report, which is the formula for ethyl mercapton. ’ ‘

4 Qomment: chlohqme_ is not an olefin; 25X1

5 amenk: OHz - OHp - OHz is the formula for R-propane and not
isobutylene as stated in the report. The formula: for lsobutylene is
(0Ez)z O = OHp. - : ‘ ‘

I
I
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Levout Sketch of the OKA Chemical Plant in Dzerzhinsk

Scalez 1335000
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1. Guard building with psssage and labor check polnt and, on the west, a
thoroughfare for vehicles.

- 2. Four—sﬁory brick administration building.

3. ZXennel for watchdogs.

4. Guard room with gate passage,

5. A four-story concrete building with an snnex which served as a laboratory.

6. Technical institute.

7. Glassblower's workshop in a small round building.

8. Manufacturing shop for seed dressings equipped with can-filling devices.

9. A two-story menufacturing building with several tanks. A tube, about one
meter long, projected from its roof. Soviet workers stated that ammonia
gases wers blown off there.

©10. A building, designated as an acid storage, which was connected with other
buildings of the plant by non-insulated piping. Workers wore ribber pro-
tective clothing in this building.
) - .

11. Concrete building with a spiral tube cooling system on its roof.

12. Manufacturing shop, a concrete building, around which & pungent smell of
ammonia prevailed, Workers employed in the building wore protective clothing.
Piping to the building extended from the building mentioned in item 11 and
to the ammonis storage building mentioned in item 10.

13. A concrete factory building housing tanks and measufing instruments. ZEngine
noises were heard outside the bullding.

14. Storage buildings. The northern one stored emmonia, and the southern one
stored ethyl alcohol and sulphite spirits. These fluids arrived either in
tenk cars on the nearby railroad track and were tepped through pipes or
arrived in drums. Methanol was elso stored in the southern building in
iron comainersv each ten meters long and two meters in diameter. Three
horizontal containers, each about 11 meters long and one meter in diameter,
stood in the open on the east side of the northern building.

15, A gasholder-like container, about elght meters in diameter; was still under
construction in July 1949. -

16. A small storehouse, three sides of which were banked up.

17. New buildings of different sizes with a number of rooms which had tiled walls
and flagged floors. The interlor arrangement was not completed in September
1949, :

18. Storage bullding for finished products, contained in demijohns, metal or
cardboard buckets.

19. Mechanical workshop, a concrete building.

20. Carpenter's and cooper's shop.

21, New concrete building.
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Club and library building.

'MVD house.’

Fire-brigade station.
Workshop.
Railroad spur track leading to the Igumnovo railroad ltathn.,

Plent fencing: a double barbed-wire fence with several wooden watchtowers.

Buildings which could not be clearly identified are unnumbered on the layout
sketch. : ‘
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